Attempting to remove the substrate inhibition of L-lactate dehydrogenase from Bacillus stearothermophilus by site-directed mutagenesis.
L-lactate dehydrogenase (LDH) catalyzes the interconversion of an oxoacid (pyruvate) and hydroxy-acid (lactate) using the NADH/NAD+ pair as a redox cofactor. The enzyme has a commercial significance, as it can be used to produce chiral building blocks for the synthesis of key pharmaceuticals and agrochemicals. However, the substrate inhibition which is due to an abortive NAD+-pyruvate complex reducing the steady state concentration of functional LDH limits its use in industry. This substrate inhibition can be overcome by weaking the binding of NAD+. The conserved aspartic acid residue at position 38 was replaced by the longer basic arginine side chain (D38R) using PCR based overlap extension mutagenesis technique in the hope of weakening NAD+-binding. The mutant gene was overexpressed in the Escherichia coli high-expression vector pKK223-3 in JM105 cells; then, the mutant protein was produced. Comparing the effect of substrate inhibition in the arginine-38 mutant with wild-type, substrate inhibition is decreased threefold.